ATTORNEY DOCKET NO 
11321-P066WOUS 



PATENT 
U.S. Ser. No. 10/559,905 



AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
Application. No new matter has been introduced by way of the claim amendments. Current 
additions to the claims are noted with underlined text. Current deletions from the claims are 
indicated by text strikethrough or [[double bracketing]]. The status of each claim is indicated in 
parenthetical expression following the claim number. 

What is claimed is: 

1 . (Currently Amended) A method comprising the steps of: 

a) dispersing functionalized CNTs in a solvent to form a dispersion; 

wherein the functionalized CNTs comprise oxidized, fluorinated 

CNTs; 

wherein the oxidized, fluorinated CNTs are prepared by a 

process comprising: 

slI) oxidizing unfunctionalized CNTs to form oxidized 
CNTs comprising opened ends: 

wherein the opened ends comprise carboxylic acid 

groups; and 

a2) fluorinating the oxidized CNTs to form the 

oxidized, fluorinated CNTs: 

wherein the fluorinating step is conducted after the 

oxidizing step: and 

wherein the fluorinating step comprises attaching 
fluorine moieties to sidewalls of the oxidized CNTs; 

b) adding an epoxy resin to the dispersion to form a mixture; 

c) removing the solvent from the mixture to form a substantiallvte gelv 
solvent-free mixture; 

d) adding a curing agent to th e substantially solvent-free mixture; and 

e) curing th e substantially solvent-free mixture to form a CNT-epoxy 
compositeiT 
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wherein the functionalized CNTs are dispersed and integrate d in the CNT-epoxv 
composit e into th e epoxy matrix . 

2. (Currently Amended) The method of claim 1, wherein the stop of dispersing^step: 
comprises involv e s ultrasonication. 

3. (Original) The method of claim 1, wherein the solvent is selected from the group 
consisting of aqueous solvents, non-aqueous solvents, and combinations thereof. 

4. (Original) The method of claim 1, wherein the epoxy resin is selected from the group 
consisting of DGEBA, Novolac epoxy, cycloaliphatic epoxy, brominated epoxy, and 
combinations thereof 

5. (Currently Amended) The method of claim 1, wherein the step of adding an epoxv resin 
comprises a mixing of the dispersion and the epoxv resi no f tho mixture compon e nta . 

6. (Currently Amended) The method of claim 5, wherein the mixing is conducted e arned 
e«t with a high-shear mixer. 

7. (Currently Amended) The method of claim 1, wherein th e removing step of removing 
solv e nt comprises heating in vacuum. 

8. (Original) The method of claim 1, wherein the curing agent is selected from the group 
consisting of cycloaliphatic amines, aliphatic amines, aromatic amines, and combinations 
thereof 

9. (Currently Amended) The method of claim 1. wherein the step of adding a curing agent 
comprises a mixing of the curing agent and the substantiallv solvent-free mixture. 
wh e r e in th e curing ag e nt is added with mixing. 

10. (Cancelled) 

11. (Currently Amended) The method of claim 1, wherein the unftmctionalized CNTs 
compris ea re fluorinat e d SWNTs. 
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12. (Currently Amended) The method of claim 1, wherein the CNT-epoxy composite 
possesses at least one enhanced property selected from the group consisting of 
mechanical properties, thermal properties, electrical properties, and combinations 
thereo f, r e lative to th e native epox v : andv 

wherein the at least one enhanced property is measured relative to a native epoxv 
not comprising CNTs. 

13. (Currently Amended) The method of claim 12, wherein Stt^ the at least one enhanced 
mechanical propertj^es-are is selected from the group consisting of an increase in 
Young's modulus, an increase in ^le-tensile sfrength, an enhanced elongation-to-break, 
an enhanced load transfer to the ftinctionalized C NTs in the composite , and combinations 
thereof 

14. (Cancelled) 

15. (Currently Amended) The method of claim 1 [[4]], wherein the unfunctionaUzed CNTs 
comprise a carbon nanotube tvpe -afe selected from the group consisting of single- wall 
carbon nanotubes, multi-wall carbon nanotubes, double-wall carbon nanotubes, fuUerene 
tubes, Buckytubes, graphite fibrils, and combinations thereof 

1 6. (Currently Amended) The method of claim 1 [[41], ftirther comprising purifying wher e in 
the unftttictionalized C NTs ore purified before the oxidizing step . 

1 7. (Currently Amended) The method of claim 1 [[4]], further comprising sorting the 
unftinctionalized CNTs wh e rein the CNTs are pro sortod by a property; 

wherein the property is selected from the group consisting of length, diameter, 
chirality, conductivity^ and combinations thereofi T and 

wherein the sorting step takes place before the oxidizing step. 

1 8. (Currently Amended) The method of claim 1 [[4]]^ further comprising a step of r eacting 
th e oxidized, fluorinated CNTs ftinctionalized CNTs. said functionaliz e d CNTs 
comprising fluorin e attach e d to their sid e walls and oorboxylic acid groups attached to 
th e ir ends, wit h at least one diamine s to form oxidized, amino-functionalized CNTs: 

wherein the at least one diamine comprises a first amino group and a second 
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amino group: 

wherein the step of reacting comprises displacing the fluorine moieties and 
bonding first amino groups comprising the at least one diamine to sidewalls of the 
oxidized, fluorinated CNTs; and 

wherein second amino groups comprising the at least one diamine are not bonded 
to sidewalls of the oxidized, fluorinated CNTs. to yield amino functionaliz e d CNTs 
comprising omino groups attach e d to th e CNT sidowalls. 

1 9. (Currentiy Amended) The method of claim 1 [[4]], wherein the oxidized, fluorinated 
fanotionahz e d C NTs integrate into the CNT-epoxv composite dxjdng the curing step: 

wherein integration comprises an opoxv matrix during curing by forming ester 
linkages between the oxidized, fluorinated CNTs and the epoxy resin; 

wherein the ester linkages are formed by a reaction b etween the carboxylic 
acid groups attach e d to th e CNT ends and epoxide groups comprising a ttach e d to t he 
epoxy resin. 

20. (Currently Amended) The method of claim 1844, wherein the oxidized, amino- 
functionalized CNTs integrate into the CNT-epoxy composite during the curing step: 

wherein the at least one diamine comprises the curing agent: and 
wherein integration comprises a reaction of second amino groups comprising the 
at least one diamine with a n epoxv matrix during curing yia bond forming r e actions 
between the fluorine groups on the CNT sidewalls and diamine curing agents, and farther 
comprising bond forming reactions b e tw ee n diamin e s attach e d on one end to the CNTs 
ffiftd epoxide groups comprising thee n-an epoxy resin at another end . 

2 1 . (Currently Amended) A method comprising the steps of: T he method of claim 1 , wherein 
th e fanctionaliz e d CNTs ore made by a process comprising the steps of: 

a) dispersing fanctionalized CNTs in a first solvent to form a dispersion of 
fanctionalized CNTs: 

wherein the fanctionalized CNTs comprise sidewall carboxylic 
acid-fanctionalized CNTs: 

wherein the sidewall carboxylic acid-fanctionalized CNTs 
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HO(0)C-(CH2)„-lMd 



wherein the free radicals react with sidewalls of the 



unfunctionalized CNTs to form th ct hat aubaoquontlv odd to tho CKT aidowollo to form 
sidewall carboxyUc acid-functionalized CNTst; 

b) adding an epoxv resin to the dispersion of ftmctionalized CNTs to form an 

epoxy mixture: 

c) removing the first solvent from the epoxv mixture to form a substantially 
solvent-^free mixture: 

d) adding a curing agent to the substantially solvent-free mixture: and 

e) curing tihe substantially solvent-free mixture to form a CNT-epoxy 

composite; 

wherein the ftmctionalized CNTs are dispersed and integrated in the CNT-epoxy 

composite. 

22. (Currently Amended) The method of clarni 21, wherein the unfunctionalized CNTs 
comprise a carbon nanotube typea fe selected from the group consisting of single-wall 
carbon nanotubes, multi-wall carbon nanotubes, double-wall carbon nanotubes, fuUerene 
tubes, Buckytubes, graphite fibrils, and combinations thereof 

23. (Currently Amended) The method of claim 21. fiirther comprising purifying wherein t he 

unfunctionalized CNTs are purifi e d before step al . 




24. (Currently Amended) The method of claim 21. further comprising sorting the 




unfiinctionalized CNTs- 




by a property; 
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wherein the property is selected from the group consisting of length, diameter, 

chirality, conductivity? and combinations thereof: ? and 

wherein the sorting step takes place before step al . 

25. (Currently Amended) The method of claim 21, wherein the organic acyl peroxide of tiie 
dicarboxylic acid is selected from the group consisting of succinic acid peroxide, glutaric 
acid peroxide, and combinations thereof 

26. (Currently Amended) The method of claim 21^ further comprising a step of r eacting the 
sidewall carboxylic acid-fiinctionalized CNTs with a chlorinating agent to form sidewall 
acyl chloride-ftinctionaUzed CNTs. 

27. (Original) The method of claim 26, wherein the chlorinating agent is selected from the 
group consisting of CI2, SOCI2, and combinations thereof 

28. (Currently Amended) The method of claim 26, fttrther comprising a step of r eacting the 
sidewall acyl chloride-ftincttonalized CNTs with a diamine to form amino-ftmctionalized 
CNTsij 

wherein the diamine comprises a first amino group and a second amino group; 

wherein reacting the sidewall acvl chloride-fimctionalized CNTs with the diamine 
comprises bonding first amino groups comprising the diamine with the sidewall acyl 
chloride-ftinctionalized CNTs to form amides: and 

wherein the amides are terminated with second amino groups comprising 

the diamine. 

29. (Currently Amended) The method of claim 21, wherein the sidewall carboxylic acid- 
functionalized CNTs integrate into the CNT-epoxv composite during the curing step: 

wherein integration comprises an e poxy matrix during curing by forming ester 
linkages between the sidewall carboxylic acid-flinctionalized CNTs and the epoxy resin; 

wherein the ester linkages are formed by a reaction between the carboxylic 
acid groups attached to the CNTs and epoxide groups comprising a ttach e d to t he epoxy 
resin. 
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30. (Currently Amended) The method of claim 26, wherein the sidewall acyl chloride- 
functionalized CNTs ape-integrated into the CNT-epoxv composite during the curing step: 

wherein the curing agent comprises a diamine; 

wherein the diamine comprises a first amino group and a second amino 

group: and 

wherein integration comprises a first reaction of first amino groups comprising 
the diamine with the sidewall acvl chloride-functionalized CNTs to form amides and a 
second reaction of second amino groups comprising the diamine with epoxide groups 

b e twe e n the acyl chloride groups on th e CNT sidewalls and diamin e curing agents. 

31. (Currently Amended) The method of claim 28, wherein the amino-functionalized CNTs 
aE=e-integrated into the CNT-epoxv composite during the curing step : 

wherein integration comprises a reaction of second amino groups comprising the 

groups attach e d to th e CNTs and epoxide groups comprising attached to the epoxy resin. 

32. (Currently Amended) A method comprising the steps of : T h e m e thod of claim 1, wh e rein 
th e funotionalized CNTs ar e mad e by a proc e ss comprising th e steps of: 

a) dispersing functionalized CNTs in a first solvent to form a dispersion of 
fimctionalized CNTs: 

wherein the fimctionalized CNTs comprise fluorinated. hvdroxvl- 

fimctionalized CNTs: 

wherein the fluorinated. hvdroxvl-fimctionalized CNTs are 
prepared bv a process comprising: 

al) reacting imfimctionalized CNTs with fluorine to 

form yield-fluorinated CNTs; 

ba2) dispersing the fluorinated CNTs in a second solvent 
to form a dispersion of fluorinated CNTs; 

ea3) reacting a dialcohol with a metal hydroxide to 
formfe em a metal salt of the dialcohol; and 

da4) reacting the metal salt of the dialcohol with the 
fluorinated CNTs to fomrn sH the fluorinated. h vdroxvl-fimctionalized CNTs:t 



Pages 



ATTORNEY DOCKET NO PATENT 
1 1321-P066WOUS U.S. Ser. No. 10/559,905 

b) adding an epoxv resin to the dispersion of fttnctionalized CNTs to form a 
mixture; 

c) removing the first solvent from the mixture to form a substantially 
solvent-free mixture: 

d) adding a curing agent to the substantially solvent-free mixture: and 

e) curing the substantially solvent-free mixture to form a CNT-epoxv 
composite: 

wherein the fimctionalized CNTs are dispersed and integrated in the CNT-epoxv 
composite. 

33. (Currently Amended) The method of claim 32^ fiirther comprising a step of r eacting the 
fluorinated. hvdroxvl-ftinctionalized CNTs with epichlorohydrin to form fluorinated. 
epoxide-fimctionalized CNTs. 

34. (Currently Amended) The method of claim 32, wherein the unfimctionalized CNTs 
comprise a carbon nanotube tvpea i=e selected from the group consisting of single-wall 
carbon nanotubes, multi-wall carbon nanotubes, double- wall carbon nanotubes, ftillerene 
tubes, Buckytubes, graphite fibrils, and combinations thereof 

35. (Currently Amended) The method of claim 32, fiirther comprising purifying wh e rein t he 

unfiinctionalized CNTs ar e purifi e d before step al . 

36. (Currently Amended) The method of claim 32, further comprising sorting the 
unfimctionalized CNTs wh e r e in th e CNTs ar e sort e d by a property; 

wherein the property is selected from the group consisting of length, diameter, 
chirality, conductivity, and combinations thereof; and 

wherein the sorting step takes place before the oxidizing step. 

37. (Currently Amended) The method of claim 32, wherein the dialcohol comprisesi s 
bisphenol-A. 

38. (Currently Amended) The method of claim 32, wherein the meta l hydroxide is selected 
from the group consisting of LiOH, NaOH, KOH, and combinations thereof. 
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39. (Cmxently Amended) The method of claim 33, wherein the fluorinated, e poxide- 
functionalized CNTs ase-integrated into the CNT-epoxy composite during the curing step; 

wherein the curing agent comprises at least one amine: and 
wherein integration comprises a reaction between the at least one amine 
comprising the curing agent and epoxide groups comprising the fluorinated, epoxide- 
functionalized CNTs. on epoxy matrix during curing \ia bond forming r e actions b e tw ee n 
amino groups attached to the curing ag e nt. 

40. (Currently Amended) A CNT-epoxy polymer composite prepared by a process m ade by a 
m e thod comprising the steps of: 

a) dispersing functionalized CNTs in a solyent to form a dispersion; 

wherein the functionalized CNTs comprise oxidized, fluorinated 

CNTs: 

wherein the oxidized, fluorinated CNTs are prepared by a 

process comprising: 

al) oxidizing unfunctionalized CNTs to form oxidized 
CNTs comprising opened ends: 

wherein the opened ends comprise carboxylic acid 

groups: and 

a2) fluorinating the oxidized CNTs to form the 

oxidized, fluorinated CNTs: 

wherein the fluorinating step is conducted after the 

oxidizing step: and 

wherein the fluorinating step comprises attaching 
fluorine moieties to sidewalls of the oxidized CNTs: 

b) adding an epoxy resin to the dispersion to form a mixture; 

c) removing the solvent from the mixture to form a substantiallyt afgelv 
solvent-free mixture; 

d) adding a.curing agent to the substantially s olvent-free mixture; and 

e) curing the substantially solvent-free mixture to form flie a ftinctionalized 
CNT-epoxy polymer composite;v 
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41. 
42. 

43. 

44. 

45. 

46. 
47. 
48. 

49. 



wherein the functionalized CNTs are dispersed and integrate d in the CNT-epoxv 
polymer composite, into th e epoxy matrix. 

(Cancelled) 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the step-ef dispersin g step comprises involves u ltrasonication. 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the solvent is selected from the group consisting of aqueous solvents, 
non-aqueous solvents, and combinations thereof 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the epoxy resin is selected from the group consisting of DGEBA, 
Novolac epoxy, cycloaliphatic epoxy, brominated epoxy, and combinations thereof. 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the step of adding an epoxy resin comprises a.mixing of th e dispersion 
and the epoxy resi n mixtur e components . 




(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 45, wherein the mixing is conducted carried out with a high-shear mixer. 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the st^-ef removin g step solv e nt comprises heating in vacuum. 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the curing agent is selected from the group consisting of cycloaliphatic 
amines, aliphatic amines, aromatic amines, and combinations thereof 

(Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 40, wherein the step of adding a curing agent comprises a mixing of the curing 
agent and the substantially solvent-free mixture w h e rein the curing ag e nt is added with 
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50. 
51. 

52. 



53. 



54. 
55. 



(Cancelled) 

(Currently Amended) The CNT-epoxy polymer composit e prepared by the process of 
claim 40, wherein the functionalized CNTs compris ea ro fluorinated SWNTs. 

(Currently Amended) The CNT-epoxy polymer composit e prepared bv the process of 
claim 40, wherein the CNT-epoxy polymer composite possesses at least one enhanced 

wherein the at least one enhanced mechanical property is measured relative to a 

native epoxy not comprising CNTs. 

(Currently Amended) The CNT-epoxy polymer composit e prepared bv the process of 
claim 52, wherein s«eh the at least one enhanced mechanical propertyies isare selected 
from the group consisting of an increase in Young's modulus, an increase in #ie-tensile 
strength, an enhanced elongation-to-break, an enhanced load transfer to the functionalized 
CNTs in the composite , and combinations thereof 




(Cancelled) 

(Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 40[[54]], wherein the untunctionalized CNTs comprise a carbon nanotube type- are 
selected from the group consisting of single-wall carbon nanotubes, multi-wall carbon 
nanotubes, double-wall carbon nanotubes, fullerene tubes, Buckytubes, graphite fibrils, 
and combinations thereof 

(Currently Amended) The CNT-epoxy polymer composit e prepared bv the process of 
claim 40rr5411 , wherein the process ftirther comprises ing a st e p of reacting the oxidized, 
fluorinated flinctionaliz e d CNT s with at least one diamine to form oxidized, amino- 

functionalized CNTs:- 

wherein the at least one diamine comprises a first amino group and a second 
amino group: 

wherein the step of reacting comprises displacing the fluorine moieties and 
bonding first amino groups comprising the at least one diamine to sidewalls of the 
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oxidized, fluorinated CNTs: and 

wherein second amino groups comprising the at least one diamine are not bonded 

to sidewalls of the oxidized, fluorinated CNTs. said flinctionatized CNTs comprising 

fluorine attached to their sidevvalls and carboxylic acid groups attached to their ends, with 

diamines to yield amino funotionaliz e d CNTs comprising amino groups attach e d to th e 

CNT Gid o walls. 

57. (Currenfly Amended) The CNT-epoxy polymer composite prepared by the process o f 
claim 40[[54]], wherein the oxidized, fluorinated CNTs integrate into the CNT-epoxy 
polymer composite an epoxy matrix during the curin g step: and 

wherein integration comprises- by forming ester linkages betwee n the oxidized, 
fluorinated CNTs and the epoxy resin: 

wherein the ester linkages are formed by a reaction between the carboxylic 
acid groups attach e d to th e CNT ends and epoxide groups comprising attach e d to t he 
epoxy resin. 

58. (Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 56[[4]], wherein the oxidized, fluorinated C NTs integrate into the CNT-epoxy 
polymer composite an epoxv matrix during the curin g step: 

wherein the at least one diamine comprises the curing agent: 

wherein the at least one diamine comprises a first amino group and a 
second amino group: and 

wherein integration comprises a reaction of second amino groups comprising the 
at least one diamine with epoxide groups comprising the epoxy resin. 

via bond forming reactions between th e fluorin e groups on th e CNT sidewalls and 
diamine curing ag e nts, and flirther comprising bond forming r e actions b e tween diamin e s 
attached on one end to the CNTs and e poxide groups on an epoxy r e sin at anoth e r e nd. 

59. (Currently Amended) Althe CNT-epoxy polymer composite prepared by a process ef 
of: 

a) dispersing funotionalized CNTs in a first solvent to form a dispersion of 
fimctionalized CNTs: 



Page 13 



ATTORNEY DOCKET NO 
n321-P066WOUS 



PATENT 
U.S. Ser.No. 10/559,905 



wherein the functionalized CNTs comprise sidewall carboxvlic 



acid-functionalized CNTs; 




HO(0)C-(CH2)n-iand 



wherein the free radicals react with sidewalls of the 



unfunctionalized CNTs to form th( 




to th e CNT sidowalls to form 



sidewall carboxylic acid-functionalized CNTs;t 

b) adding an epoxv resin to the dispersion of functionalized CNTs to form an 
epoxv mixture: 

c) removing the first solvent from the epoxv mixture to form a substantially 
solvent-free mixture: 

d) adding a curing agent to the substantially solvent-free mixture: and 

e) curing the substantially solvent-free mixture to form the CNT-epoxv 
polymer composite: 

wherein the functionalized CNTs are dispersed and integrated in the CNT-epoxv 
polymer composite. 

60. (Currently Amended) The CNT-epoxy polymer composite prepared by the process of 



claim 59, wherein the unfunctionalized CNTs comprise a carbon nanotube type -aaFe 
selected from the group consisting of single-wall carbon nanotubes, multi-wall carbon 
nanotubes, double-wall carbon nanotubes, fuUerene tubes, Buckytubes, graphite fibrils, 
and combinations thereof. 
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61. (Currently Amended) The CNT-epoxy polymer composite prepared bv the process o f 
claim 59 , wherein the process f urther comprises ing a step of r eacting the sidewall 
carboxylic acid-functionalized CNTs with a chlorinating agent to form sidewall acyl 
chloride-functionalized CNTs. 

62. (Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 61. wherein the process fiirther comprises ing a st e p of reacting the sidewall acyl 
chloride-functionalized CNTs with a diamine to form amino-functionalized CNTs;t 

wherein the diamine comprises a first amino group and a second amino group: 
wherein reacting the sidewall acvl chloride-functionalized CNTs with the diamine 

comprises bonding first amino groups comprising the diamine with the sidewall acvl 

chloride-CNTs to form amides: and 

wherein the amides are terminated with second amino groups comprising 

the diamine. 

63. (Currently Amended) The CNT-epoxy polymer composite prepared bv the process of 
claim 59, wherein the sidewall carboxylic acid-fiinctionalized CNTs integrate into the 
CNT-epoxy polymer composite during the curing step: 

wherein integration comprises on e poxy matrix during curing by forming ester 
linkages between th e the sidewall carboxylic acid-functionalied CNTs and the epoxv 
resin: 

wherein the ester linkages are formed bv a reaction between the carboxylic 
acid groups attach e d to th e CNTs and epoxide groups comprisin g attaoh e d to the epoxy 
resin. 

64. (Currently Amended) The CNT-epoxy poljaner composite prepared by the process of 
claim 61, wherein the sidewall acyl chloride-functionalized CNTs at=e-integrated into the 
CNT-epoxy polymer composite during the curing step: 

wherein the curing agent comprises a diamine: 

wherein the diamine comprises a first amino group and a second amino 

group: and 

wherein integration comprises a first reaction of first amino groups comprising 
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the diamine with the sidewall acyl chloride-functionalized CNTs to form amides and a 

second reaction of second amino groups comprising the diamine with epoxide groups 

comprising the epoxy resin. an e poxy matrix during curing via bond f orming reactions 
between the acyl chloride groups on the CNT sidewalls and diamine curing agents. 

65. (Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 62, wherein the amino-functionalized CNTs are-integrated into the CNT-epoxy 
polymer composite during the curing step: 

wherein integration comprises a reaction of second amino groups comprising the 
diamine with on e poxy matrix during curing via bond forming r e actions b e tw ee n amino 
groups attached to the CNTs and epoxide groups comprising a ttach e d to the epoxy resin. 

66. (Currently Amended) ASie CNT-epoxy polymer composite of claim 4 0, wh e rein th e 
fimctionaliz e d CNTs ar e mad e prepared b y a process comprising the steps of: 

a) dispersing functionalized CNTs in a first solyent to form a dispersion of 
fimctionalized CNTs: 

wherein the fimctionalized CNTs comprise fluorinated. hydroxyl- 

fiinctionalized CNTs: 

wherein the fluorinated. hydroxyl-fimctionalized CNTs are 
prepared by a process comprising: 

ai) reacting unfimctionalized C NTs with fluorine to 

formy i^ fluorinated CNTs; 

ba2) dispersing the fluorinated CNTs in a second solvent 
to form a dispersion of fluorinated CNTs; 

6a3) reacting a dialcohol with a metal hydroxide to 
formfe em a metal salt of the dialcohol; and 

da4) reacting the metal salt of the dialcohol with the 
fluorinated CNTs to formthe^ 4dd fluorinated. h ydroxyl-fimctionalized CNTsir 

b) adding an epoxy resin to the dispersion of fimctionalized CNTs to form a 
mixtures: 

c) removing the first solvent fi-om the mixture to form a substantially 
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solvent-free mixture; 

d) adding a curing agent to the substantially solvent-free mixture: and 

e) curing the substantially solvent-free mixture to form the CNT-epoxv 

polymer composite; 

wherein the ftmctionalized CNTs are dispersed and integrated in the CNT-epoxv 

polymer composite. 

67. (Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 66 , wherein the process further comprisesiftg a step of reacting th e fluorinated, 
hydroxyl- ftmctionalized CNTs with epichlorohydrin to form fluorinated. epoxide- 
fimctionalized CNTs. 

68. (Currently Amended) The CNT-epoxy polymer composite prepared by the process of 
claim 66, wherein the unfimctionalized CNTs comprise a carbon nanotube type- aFe 
selected from the group consisting of single-wall carbon nanotubes, multi-wall carbon 
nanotubes, double-wall carbon nanotubes, ftiUerene tubes, Buckytubes, graphite fibrils, 
and combinations thereof. 

69. (Currently Amended) The CNT-epoxy polymer composite prepared bv the process o f 
claim 66, wherein the dialcohol comprisesi s bisphenol-A. 

70. (Currently Amended) The CNT-epoxy polymer composit e prepared bv the process of 
claim 66, wherein the fluorinated, e poxide-functionalized CNTs aspe-integrated into the 
CNT-epoxv polymer composite during the curing step; 

wherein the curing agent comprises at least one amine; and 
wherein integration comprises a reaction between the at least one amine 
comprising the curing agent and epoxide groups comprising the fluorinated. epoxide- 
fimctionalized CNTs. an e poxy matrix during curing via bond forming r e actions between 
amino groups attach e d to the curing ag e nt. 

71. (Currently Amended) The CNT-epoxy polymer composit e prepared bv the process of 
claim 40i fiirther comprising at least one additive selected from the group consisting of 
inhibitors, curing agents, viscosity modifiers, anti-degradation species, colorants, 
nanoparticles, nanoclays, and combinations thereof. 



Page 17 



ATTORNEY DOCKET NO PATENT 
11321 -P066WOUS U.S. Ser. No. 1 0/559,905 

72. (Currently Amended) The CNT-epoxy polymer composit e prepared bv the process of 

claim 40i further comprising a fiber reinforcement selected from the group consisting of 

fiberglass, carbon fiber, graphite fabric, BCEVLAR, and combinations thereof 

73 - 90 (Cancelled) 

91. (New) The CNT-epoxy polymer composite prepared by the process of claim 59, fiirther 
comprising at least one additive selected from the group consisting of inhibitors, curing 
agents, viscosity modifiers, anti-degradation species, colorants, nanoparticles, nanoclays, 
and combinations thereof. 

92. (New) The CNT-epoxy polymer composite prepared by the process of claim 59, further 
comprising a fiber reinforcement selected from the group consisting of fiberglass, carbon 
fiber, graphite fabric, KEVLAR, and combinations thereof 

93. (New) The CNT-epoxy polymer composite prepared by the process of claim 66, further 
comprising at least one additive selected from the group consisting of inhibitors, curing 
agents, viscosity modifiers, anti-degradation species, colorants, nanoparticles, nanoclays, 
and combinations thereof 

94. (New) The CNT-epoxy polymer composite prepared by the process of claim 66, further 
comprising a fiber reinforcement selected from the group consisting of fiberglass, carbon 
fiber, graphite fabric, KEVLAR, and combinations thereof. 
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